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matter tnovcs in any \vaywithoutchangeofshape: and therefore no amount of translation or rotation of the cube taking place glong with the strain can render the amount of work done different from that just found.
If the side of the cube be of any length^, instead of unity, each force will be/" times, and each relative displacement/ times, and, therefore, the work clone f times the respective amounts reckoned above. Hence a body of any shape, and of cubic content C, subjected throughout to a uniform stress (P, Q, J?, S, T, U] while taking uniformly throughout a strain (e,f, g, a, b, <r), experience! an amount of work equal to
(Pe + Q/+ £g+Sa+2V+ Uc} C.                     (4)
It is to be remarked that this is necessarily equal to Yhe work done on the bounding surface of the body by forces applied to it from, without. For the work done on any portion of matter within the body is simply that done on its surface by the matter touching it all round, as no force acts at a distance from without on the interior substance. Hence if we imagine the whole body divided into any number of parts, each of any shape, the sum of the work done on ajl these parts is, by the disappearance of equal positive and negative terms expressing the portions of the work clone on each part by the contiguous parts on all its sides, and spent by these other parts in this action, reduced to the integral amount.bf work done by forc'e from without applied .all round the outer surface.
642. If, now, we suppose the body to yield to a stress (P, Q, JR, S, T, £7), and to oppose this stress only with its innate resistance to change of shape, the differential equation of work done will [by (4) with eff, df, etc-, substituted for e,f, etc.] be
dw = Pde + Qdf + JRdg + Sda + Tdb + Udc.                 (5)
If 10 denote the' whole amount of vvork done per unit of volume in any part of the body while tliS substance in this part experiences a strain (<*,/, g, a, If, r) from some initial state regarded as a state of no strain. This equation, as we shall see later, under Properties of Matter, expresses the work done iiua natural fluid, toy distorting stress (or difference of pressure indifferent directions) working against its innate viscosity; and w is then, according to Joule's discovery, the dynamic value of the heat generated in the process. The equation may also be applied to express the work done in straining art imperfectly elastic solid, or an elastic solid of which the temperature varies during the process. In all such applications the stress will depend partly on the speed of die straining motion, or on the varying •temperature, and not at all, or not solely, on the state of strain at any moment, and the system will not be dynamically conservative.
C43. Df/ini/ion^r-A. perfectly elastic body is a body which, when brought to" any one state of strain, requires at all times the same stress to hold it in this state; "however long it be kept strained, or however rapidly its state be altered from any other strain, or from no strain, to the strain in question. Here, according to our plandonmtion, in the lines of the traction, reckoned per
